Antitumor and antiviral activity of synthetic alpha- and beta-ribonucleosides of certain substituted pyrimido[5,4-d]pyrimidines: a new synthetic strategy for exocyclic aminonucleosides.
A novel and direct synthesis of the antiviral and antitumor agent 4-amino-8-(beta-D-ribofuranosylamino)pyrimido[5,4-d]pyrimidine (ARPP, 8) and its alpha-anomer (11) has been developed. Treatment of 2,4,6,8-tetrachloropyrimido[5,4-d]pyrimidine (1) with 2,3-O-isopropylidene-D-ribofuranosylamine gave an anomeric mixture of 2,4,6-trichloro-8-(2,3-O-isopropylidene-beta- and -alpha-D-ribofuranosylamino)pyrimido[5,4-d]pyrimidines (3 and 4) in a ratio of 1.0:0.7. A nucleophilic displacement of the 4-chloro group of 3 and 4 with NH3 furnished 4-amino-2,6-dichloro-8-[(2,3-O-isopropylidene-beta-D-ribofuranosyl)amino ] pyrimido[5,4-d]pyrimidine (6) and its alpha-anomer (9), respectively. Catalytic hydrogenation of 6 and 9, followed by deisopropylidenation gave ARPP (8) and the alpha-anomer 11, respectively. Similarly, 3 and 4 have been transformed to 4-methoxy-8-(beta-D-ribofuranosylamino)pyrimido-[5,4-d]pyrimidine (MRPP, 14) and its alpha-anomer (17). Application of this procedure to 3 with NH2Me or NHMe2 resulted in the synthesis of 4-(methylamino)- and 4-(dimethylamino)-8-(beta-D-ribofuranosylamino)pyrimido [5,4-d]pyrimidine (24 and 27, respectively). A synthesis of 8-(beta-D-ribofuranosylamino)pyrimido[5,4-d]pyrimidin-4(3H)-one (21) has also been accomplished from 3 in three steps. Selective hydrogenation of 6 furnished 4-amino-6-chloro-8-[(2,3-O-isopropylidene-beta-D-ribofuranosyl)amino] pyrimido[5,4-d]pyrimidine (36), the structure of which was established by single-crystal X-ray diffraction analysis. Deisopropylidenation of 36 gave 6-chloro-ARPP (37). Extended treatment of 36 with NH3 furnished 4,6-diamino-8-[(2,3-O-isopropylidene-beta-D-ribofuranosyl)amino]pyrimido [5,4-d]pyrimidine (34), which on deisopropylidenation gave 6-amino-ARPP (35). An unambiguous synthesis of 34 and 36 has also been accomplished by the reaction of 4,6,8-trichloropyrimido[5,4-d]pyrimidine (28) with 2, followed by the treatment with NH3. Nucleophilic displacement studies with 1, 6, and 28 indicated the reactivity of the halogens in these compounds is in the order of 8 greater than 4 greater than 6 greater than 2. The structures of 3 and 9 have been assigned on the basis of 1H NMR data and further confirmed by single-crystal X-ray diffraction analysis. The exocyclic aminonucleosides synthesized during this study were tested for their activity against several RNA and DNA viruses in vitro and against L1210, WI-L2, and LoVo/L in cell culture. The effect of these compounds on the de novo nucleic acid biosynthesis has been studied. Compound 14 (MRPP) exhibited enhanced activity against L1210 in vivo, when compared to ARPP (8).